Coordination with binary controllers:Formation control and disturbance rejection by Jafarian, Matin
  
 University of Groningen
Coordination with binary controllers
Jafarian, Matin
IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.
Document Version
Publisher's PDF, also known as Version of record
Publication date:
2015
Link to publication in University of Groningen/UMCG research database
Citation for published version (APA):
Jafarian, M. (2015). Coordination with binary controllers: Formation control and disturbance rejection.
[Groningen]: University of Groningen.
Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).
Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.
Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.
Download date: 12-11-2019
Bibliography
[1] M. Arcak. Passivity as a design tool for group coordination. IEEE Transactions on
Automatic Control, 52(8):1380–1390, 2007.
[2] A. Astolfi. Exponential stabilization of a wheeled mobile robot via discontinuous
control. Journal of dynamic systems, measurement, and control, 121(1):121–126, 1999.
[3] A. Bacciotti and F. Ceragioli. Stability and stabilization of discontinuous systems
and nonsmooth lyapunov functions. ESAIM: Control, Optimisation and Calculus of
Variations, 4:361–376, 1999.
[4] H. Bai, M. Arcak, and J. Wen. Cooperative control design: a systematic, passivity-based
approach. Communications and Control Engineering. Springer, New York, 2011.
[5] B. Bolloba´s. Modern graph theory, volume 184. Springer Verlag, 1998.
[6] R.W. Brockett. Asymptotic stability and feedback stabilization. Birkha¨user, Boston, 1983.
[7] F. Bullo, J. Corte´s, and S. Martınez. Distributed control of robotic networks. Applied
Mathematics Series. Princeton University Press, 2009.
[8] M. Bu¨rger and C. De Persis. Dynamic coupling design for nonlinear output agree-
ment and time-varying flow control. Automatica, 51:210–222, 2015.
[9] M. Cao, A.S. Morse, and B.D.O. Anderson. Reaching a consensus in a dynami-
cally changing environment: a graphical approach. SIAM Journal on Control and
Optimization, 47(2):575–600, 2008.
[10] R. Carli, F. Bullo, and S. Zampieri. Quantized average consensus via dynamic
coding/decoding schemes. International Journal of Robust and Nonlinear Control,
20(2):156–175, 2010.
[11] F. Ceragioli, C. De Persis, and P. Frasca. Discontinuities and hysteresis in quantized
average consensus. Automatica, 47(9):1916–1928, 2011.
130 BIBLIOGRAPHY
[12] G. Chen, F. L. Lewis, and L. Xie. Finite-time distributed consensus via binary control
protocols. Automatica, 47(9):1962–1968, 2011.
[13] J. Corte´s. Finite-time convergent gradient flows with applications to network con-
sensus. Automatica, 42(11):1993–2000, 2006.
[14] J. Corte´s. Discontinuous dynamical systems. Control Systems, IEEE, 28(3):36–73, 2008.
[15] J. Corte´s and F. Bullo. Coordination and geometric optimization via distributed
dynamical systems. SIAM Journal on Control and Optimization, 44(5):1543–1574, 2005.
[16] M.F. Danca. Synchronization of piece-wise continuous systems of fractional order.
arXiv preprint arXiv:1402.6986, 2014.
[17] C. De Persis, M. Cao, and F. Ceragioli. A note on the deployment of kinematic agents
by binary information. In Proceedings of the 50th IEEE Conference on Decision and
Control, pages 2487–2492, 2011.
[18] C. De Persis and P. Frasca. Robust self-triggered coordination with ternary controllers.
IEEE Transactions on Automatic Control, 58(12):3024–3038, 2013.
[19] C. De Persis, P. Frasca, and J.M. Hendrickx. Self-triggered rendezvous of gossiping
second-order agents. In 52nd Annual Conference on Decision and Control (CDC), pages
7403–7408, 2013.
[20] C. De Persis and B. Jayawardhana. Coordination of passive systems under quantized
measurements. SIAM Journal on Control and Optimization, 50(6):3155–3177, 2012.
[21] C. De Persis and B. Jayawardhana. On the internal model principle in the coor-
dination of nonlinear systems. IEEE Transactions on Control of Network Systems,
1(3):272–282, 2014.
[22] C. De Persis and R. Postoyan. A Lyapunov redesign of coordination algorithms for
cyberphysical systems. In arxiv, 2014.
[23] C. De Persis, R. Sailer, and F. Wirth. On a small-gain approach to distributed event-
triggered control. arXiv preprint arXiv:1010.6148, 2010.
[24] C. C. De Wit, H. Olsson, K.J. Astrom, and P. Lischinsky. A new model for control of
systems with friction. Automatic Control, IEEE Transactions on, 40(3):419–425, 1995.
[25] D.V. Dimarogonas, E. Frazzoli, and K.H. Johansson. Distributed event-triggered
control for multi-agent systems. IEEE Transactions on Automatic Control, 57(5):1291–
1297, 2012.
[26] D.V. Dimarogonas and K.H. Johansson. Stability analysis for multi-agent systems
using the incidence matrix: quantized communication and formation control. Auto-
matica, 46(4):695–700, 2010.
BIBLIOGRAPHY 131
[27] D.V. Dimarogonas and K.J. Kyriakopoulos. On the rendezvous problem for multiple
nonholonomic agents. IEEE Transactions on Automatic Control, 52(5):916–922, 2007.
[28] K.D. Do and J. Pan. Nonlinear formation control of unicycle-type mobile robots.
Robotics and Autonomous Systems, 55(3):191–204, 2007.
[29] V. Duindam, A. Macchelli, and S. Stramigioli. Modeling and control of complex physical
systems: The port-Hamiltonian approach. Springer Verlag, 2009.
[30] P. Frasca. Continuous-time quantized consensus: convergence of krasovskii solu-
tions. Systems & Control Letters, 61(2):273–278, 2012.
[31] P. Frasca, R. Carli, F. Fagnani, and S. Zampieri. Average consensus on networks
with quantized communication. International Journal of Robust and Nonlinear Control,
19(16):1787–1816, 2009.
[32] K. Fujimoto, S. Sakai, and T. Sugie. Passivity based control of a class of hamiltonian
systems with nonholonomic constraints. Automatica, 48(12):3054–3063, 2012.
[33] L. Gentili, A. Paoli, and C. Bonivento. Input disturbance suppression for port-
Hamiltonian systems: an internal model approach. In Advances in Control Theory and
Applications, pages 85–98. Springer, 2007.
[34] L. Gentili and A.J. van der Schaft. Regulation and input disturbance suppression for
port-controlled Hamiltonian systems. In IFAC workshop on Lagrangian and Hamiltonian
methods for nonlinear control, 2003.
[35] C.D. Godsil and G. Royle. Algebraic graph theory, volume 207. Springer New York,
2001.
[36] R. Goebel, R.G. Sanfelice, and A.R. Teel. Hybrid Dynamical Systems: Modeling, Stability,
and Robustness. Princeton University Press, 2012.
[37] O. Ha´jek. Discontinuous differential equations I. Journal of Differential Equations,
32(2):149–170, 1979.
[38] J.P. Hespanha, D.l Liberzon, and A.S Morse. Logic-based switching control of a
nonholonomic system with parametric modeling uncertainty. Systems & Control
Letters, 38(3):167–177, 1999.
[39] A. Isidori, L. Marconi, and A. Serrani. Robust autonomous guidance: an internal model
approach. London, U.K., Springer, 2003.
[40] A. Jadbabaie, J. Lin, and A.S. Morse. Coordination of groups of mobile autonomous
agents using nearest neighbor rules. IEEE Transactions on Automatic Control,, 48(6):988–
1001, 2003.
[41] M. Jafarian. A note on formation keeping control with coarse information. In
International Symposium on Mathematical Theory of Networks and Systems, pages 1724–
1727, 2014.
132 BIBLIOGRAPHY
[42] M Jafarian. Binary and hybrid controllers for the rendezvous of unicycles. 2015.
submitted.
[43] M. Jafarian. Consensus of unicycles using binary and hybrid controllers. 2015.
submitted (Journal).
[44] M. Jafarian and C. De Persis. Quatized average consensus with delay. In Benelux
Meeting on Systems and Control, Heijden, The Netherlands, 2012.
[45] M. Jafarian and C. De Persis. Exact formation control with very coarse information.
In American Control Conference (ACC), pages 3026–3031, 2013.
[46] M. Jafarian and C. De Persis. Formation control using binary information. Automatica,
53:125–135, 2015.
[47] M. Jafarian, C. De Persis, and R. Postoyan. A hybrid invariance principle approach
to self-triggered coordination algorithms. 2015. In preparation.
[48] M. Jafarian, E. Vos, C. De Persis, A.J. van der Schaft, and J.M.A. Scherpen. On forma-
tion control of agents subject to ideal Coulomb friction. In International Symposium
on Mathematical Theory of Networks and Systems, pages 1736–1739, 2014.
[49] M. Jafarian, E. Vos, C. De Persis, J.M.A. Scherpen, and A.J. van der Schaft. Distur-
bance rejectionin in formation keeping control of nonholonomic wheeled robots.
2015. submitted (Journal).
[50] M. Jafarian, E. Vos, C. De Persis, J.M.A. Scherpen, and A.J. van der Schaft. Forma-
tion control of a multi-agent system subject to coulomb friction. Automatica, 2015.
Provisionally accepted.
[51] A. Kashyap, T. Bas¸ar, and R. Srikant. Quantized consensus. Automatica, 43(7):1192–
1203, 2007.
[52] H. Khalil. Nonlinear Systems,3rd ed. Upper Saddle River, NJ: Prentice-Hal, 2002.
[53] Z. Lin, B. Francis, and M. Maggiore. Necessary and sufficient graphical conditions for
formation control of unicycles. IEEE Transactions on Automatic Control, 50(1):121–127,
2005.
[54] C.G. Mayhew, R.G. Sanfelice, and A.R. Teel. Robust source-seeking hybrid controllers
for autonomous vehicles. In American Control Conference (ACC), pages 1185–1190.
IEEE, 2007.
[55] M. Mazo and P. Tabuada. Decentralized event-triggered control over wireless sensor
actuator networks. IEEE Transactions on Automatic Control, 56(10):2456–2461, 2011.
[56] M. Mesbahi and M. Egerstedt. Graph theoretic methods in multiagent networks. Prince-
ton University Press, 2010.
BIBLIOGRAPHY 133
[57] F. Mondada, M. Bonani, X. Raemy, J. Pugh, C. Cianci, A. Klaptocz, S. Magnenat, J.C.
Zufferey, D. Floreano, and A. Martinoli. The e-puck, a robot designed for education
in engineering. In Conference on autonomous robot systems and competitions, volume 1,
pages 59–65, 2009.
[58] N. Monshizadeh and C. De Persis. Output agreement in networks with unmatched
disturbances and algebraic constraints. arXiv preprint arXiv:1504.03609, 2015.
[59] A. Nedic, A. Olshevsky, A. Ozdaglar, and JN. Tsitsiklis. On distributed averag-
ing algorithms and quantization effects. IEEE Transactions on Automatic Control,
54(11):2506–2517, 2009.
[60] V.V. Nemytskii and V.V. Stepanov. Qualitative theory of differential equations. Courier
Dover Publications, 1960.
[61] H. Nijmeijer and A. van der Schaft. Nonlinear dynamical control systems. Springer,
1990.
[62] C. Nowzari and J. Corte´s. Self-triggered coordination of robotic networks for optimal
deployment. Automatica, 48(6):1077–1087, 2012.
[63] C. Nowzari and J. Corte´s. Team-triggered coordination for real-time control of
networked cyberphysical systems. arXiv:1410.229, 2014.
[64] E. Nun˜o, R. Ortega, L. Basan˜ez, and D. Hill. Synchronization of Networks of Non-
identical Euler-Lagrange Systems with Uncertain Parameters and Communication
Delays. IEEE Transactions on Automatic Control, 56(4):935–941, 2011.
[65] R. Ortega, A. J. van der Schaft, I. Mareels, and B. Maschke. Putting energy back in
control. IEEE Control Systems Magazine, 21(2):18–33, 2002.
[66] S. Paden, B .and Sastry. A calculus for computing filippov’s differential inclusion with
application to the variable structure control of robot manipulators. IEEE Transactions
on Circuits and Systems, 34(1):73–82, 1987.
[67] W. Ren. Distributed leaderless consensus algorithms for networked Euler-Lagrange
systems. International Journal of Control, 82(11):2137–2149, 2009.
[68] W. Ren and R. Beard. Distributed consensus in multi-vehicle cooperative control: theory
and applications. Communications and Control Engineering. Springer, 2007.
[69] W. Ren and Y. Cao. Distributed coordination of multi-agent networks: emergent problems,
models, and issues. Communications and Control Engineering. Springer-Verlag,
London, 2011.
[70] J.G. Romero, A. Donaire, and R. Ortega. Robust energy shaping control of mechanical
systems. Systems & Control Letters, 62(9):770–780, 2013.
134 BIBLIOGRAPHY
[71] A. Sadowska, D. Kostic, N. van de Wouw, H. Huijberts, and H. Nijmeijer. Distributed
formation control of unicycle robots. In IEEE International Conference on Robotics and
Automation (ICRA), pages 1564–1569, 2012.
[72] Claude Samson. Time-varying feedback stabilization of car-like wheeled mobile
robots. The International journal of robotics research, 12(1):55–64, 1993.
[73] R.G. Sanfelice. Robust hybrid control systems. ProQuest, 2007.
[74] R.G. Sanfelice, J.J. Biemond, N. van de Wouw, and W.P. Heemels. An embedding
approach for the design of state-feedback tracking controllers for references with
jumps. International Journal of Robust and Nonlinear Control, 24(11):1585–1608, 2014.
[75] R.G. Sanfelice, R. Goebel, and A.R. Teel. Invariance principles for hybrid systems
with connections to detectability and asymptotic stability. Automatic Control, IEEE
Transactions on, 52(12):2282–2297, 2007.
[76] A. J. van der Schaft and D. Jeltsema. Port-Hamiltonian systems theory: An intro-
ductory overview. Foundations and Trends in Systems and Control, 1(2-3):173–378,
2014.
[77] A.J. van der Schaft and B.M. Maschke. Port-hamiltonian systems on graphs. SIAM
Journal on Control and Optimization, 51(2):906–937, 2013.
[78] P. Tabuada. Event-triggered real-time scheduling of stabilizing control tasks. Auto-
matic Control, IEEE Transactions on, 52(9):1680–1685, 2007.
[79] H.G. Tanner, A. Jadbabaie, and G.J. Pappas. Stable flocking of mobile agents, part
i: Fixed topology. In 42nd IEEE Conference on Decision and Control, volume 2, pages
2010–2015, 2003.
[80] E. Vos. Formation control in the port-Hamiltonian framework. PhD thesis, University of
Groningen, 2015.
[81] E. Vos, M. Jafarian, C. De Persis, J.M.A. Scherpen, and A.J. van der Schaft. Formation
control of nonholonomic wheeled robots in the presence of matched input distur-
bances. In IFAC workshop on Lagrangian and Hamiltonian methods for nonlinear control,
2015.
[82] E. Vos, J.M.A. Scherpen, and A. J. van der Schaft. Port-hamiltonian approach to
deployment. In International Symposium on Mathematical Theory of Networks and
Systems, 2012.
[83] X. Wang and M.D. Lemmon. Event-triggering in distributed networked control
systems. IEEE Transactions on Automatic Control,, 56(3):586–601, 2011.
[84] N. van de Wouw and R.I. Leine. Attractivity of equilibrium sets of systems with dry
friction. Nonlinear Dynamics, 35(1):19–39, 2004.
BIBLIOGRAPHY 135
[85] N. van de Wouw and R.I. Leine. Robust impulsive control of motion systems with
uncertain friction. International Journal of Robust and Nonlinear Control, 22(4):369–397,
2012.
[86] E. Xargay, R. Choe, N. Hovakimyan, and I. Kaminer. Convergence of a pi coordina-
tion protocol in networks with switching topology and quantized measurements. In
51st Annual Conference on Decision and Control (CDC), pages 6107–6112, 2012.
[87] J. Yu, S.M. LaValle, and D. Liberzon. Rendezvous without coordinates. IEEE
Transactions on Automatic Control, 57(2):421–434, 2012.

